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(57) Abstract 



Apparatus is described for cleaving excess optical fibre from a fibre optic connector (15) of the type having a single optical 
fibre (15a) fixed within a ferrule (15b). The apparatus comprises a housing (1 la, 1 lb and 11c) including a mount (14) for rotat- 
ably receiving the fibre optic connector, and a blade (13) for scoring a line of weakening in the cladding of the optical fibre (15a) 
close to the ferrule (15b). The blade (13) is mounted within the housing (1 la, lib, 1 Ic) for reciprocal movement generally trans- 
versely to the longitudinal axis of the connector (15). The blade (13) is biased towards a position in which its tip (13a) contacts the 
fibre cladding when the connector (15) is positioned in the mount (14). 
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OPTICAL FIBRE CLEAVER 

This invention relates to apparatus for, and a method 
of, cleaving an optical fibre, and in particular to a 
cleaver for use in terminating fibre optic connectors. 

The need to install large numbers of fibre links 
within buildings has prompted concern about the amount of 
time and skill required to terminate fibre optic 
connectors in the field. The termination of connectors 
has two main stages, namely the inserting and fixing 
(using glue) of the fibre within the connector, and the 
cleaving and polishing of the fibre protruding from the 
front face. Currently, the most user intensive portion is 
the front face finishing stage which has two main parts, . 
namely:- 

1) Fast removal using coarse polishing paper of the 
majority of the excess fibre; and 

2) The much slower removal of the last few microns using 
fine polishing paper. 

Both stages, may entail the use of more than one paper. 

Host of the work and skill is required to grind the 
fibre and excess glue to the correct shape and length for 
the final polish. This grinding is highly critical, too 
much grinding destroying the end of the fibre, too little 
leaving a large amount of material to be removed by the 
fine polish stage. The speed of this process is reduced 
by the" presence, of excess glue which is required to 
support the fibre during the grinding process. In 
practice, because it is standard procedure to have a 
relatively long piece of fibre protruding from the front 
face of a connector ferrule, it is necessary to smear the 
fibre end liberally with glue prior to pushing it into the 
ferrule. The protruding portion of the fibre is then 
supported by a mass of glue. In some cases, it is even 



WO 91/03750 



- 2 - 



PCT/GB90/01296 



necessary to add extra glue (either to the ferrule front 
face or to the fibre end) in order to provide sufficient 
support for the fibre during the subsequent grinding 
operation. The amount of glue and fibre is highly 
variable, and so requires constant feedback to determine 
when to change to the second stage of the finishing 
process. 

Once the grinding stage is complete, the final polish 
can proceed. This stage is relatively operator 
independent, in so far as the connector itself limits the 
amount of polishing that can take place. Therefore, in 
order to simplify the termination of fibre optic 
connectors, it is the first stage of the finishing process 
that requires simplification. 

The present invention provides apparatus for cleaving 
excess optical fibre from a fibre optic connector of the 
type having a single optical fibre fixed within a ferrule, 
the apparatus comprising a housing including mounting 
means for rotatably receiving- the fibre optic connector, 
and a blade for scoring a line of weakening. in the 
cladding of the optical fibre close to the ferrule, 
wherein the blade is mounted within the housing for 
reciprocal movement generally transversely to the 
longitudinal axis of the connector, and wherein the blade 
is biased towards a position in which its tip contacts the 
fibre cladding when the connector is positioned in the 
mounting means. 

Advantageously, the blade is spring biased towards 
said position. Preferably, the blade is mounted in a 
support, the support being mounted for reciprocal 
movement, generally transversely to the longitudinal axis 
of the connector, within the housing. The support may be 
. spring biased in a direction tending to move the support 
and the blade away from said position. Conveniently, the 
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spring Massing the support has a higher rating than the 
spring biasing the blade. 

In a preferred embodiment, a generally cylindrical . 
mount constitutes the mounting means, the connector being 
a loose sliding and rotatable fit within the mount, 
whereby the connector can be rotated through 360* 
relative to the housing, when the connector is fully 
inserted into the mount, so that the tip of the blade 
scores a line of weakening right round the fibre 
cladding. Preferably, the arrangement is such that, when 
the connector is fully inserted into the mounting means 
and the support is moved towards said position, the tip of 
the blade contacts the fibre cladding about SOm from 
the ferrule. 

In another preferred embodiment, the blade is mounted 
in a support, the support being mounted within the housing 
by resilient support means in such a manner that the blade 
is mounted for reciprocal movement, generally transversely 
to the longitudinal axis of the connector. In this case, 
a generally cylindrical mount may constitute the mounting 
means, the connector being a rotatable fit within the 
mount, whereby the housing can be rotated through 360* 
relative to the connector, when the connector is fully 
inserted into the mount, so that the tip of the blade 
scores a line of weakening right round the fibre 
cladding. Advantageously, the connector is an 
interference fit within the mount, and the mount is made 
of a low-friction material such as 

polytetrafluoroethylene. Preferably, the arrangement is 
such that, when the connector is fully inserted into the 
mounting means and the blade is moved towards said 
position, the tip of the blade contacts the fibre cladding 
about 50iim from the ferrule. 
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Conveniently, the housing defines a receptacle for 
receiving cleaved portions of optical fibre. 

The invention also provides a method of cleaving 
excess optical fibre from a fibre optic connector of the 
type having a single optical fibre fixed within a ferrule, 
the method comprising the steps of positioning the 
connector within a mount in a housing, forcing the tip of 
a blade against the fibre cladding at a position close to 
the ferrule, scoring a line of weakening in the fibre 
cladding using the tip of the blade, and removing the 
connector from the mount with the tip of the blade biased 
against the fibre, whereby the fibre is cleaved at the 
line of weakening as the moment of the biasing force of 
the tip of the blade acting at the line pf weakening 
increases to a predetermined value as the point of action 
of the tip on the fibre moves along the fibre towards the 
free end thereof and away from the line of weakening. 

Advantageously, the connector is rotated, preferably 
through 360* relative to the housing whereby the tip of 
the blade scores said line of weakening. Alternatively, 
the housing is rotated, preferably through 360', 
relative to the connector whereby the tip of the blade 
scores said line of weakening. 

The method may further comprise the step of collecting 
cleaved excess optical fibre within a receptacle defined 
by the housing. 

The invention further provides a method of forming a 
fibre optic termination, the method comprising the steps 
of introducing an optical fibre into the bore of a fibre 
support, fixing the fibre within the bore so that the end 
of the fibre protrudes from the bore, severing the 
protruding portion of the fibre at a distance from the 
support of no more than 70j*m, and polishing the severed 
fibre end to a finished length. 
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Preferably, the fibre is fixed within the bore of the 
support by means of an adhesive, the adhesive being 
positioned substantially entirely within the bore. 

Two forms of optical fibre cleaver, each of which is 
constructed in accordance with the invention, will now be 
described in greater detail, by way of example, with 
reference to the accompanying drawings, in which:- 
Figure 1 is a schematic vertical 

cross-section taken through the 
first form of cleaver; 
Figures 2a to 2e are sketches showing the operation 

of the cleaver of Fig. l; and 
Figure 3 is a schematic sectional elevation 

of the second form of cleaver. 
Referring to the drawings, Figure 1 shows a cleaver 
having a casing l, the upper portion la of which houses a 
cleaving tool indicated generally by the reference numeral 
2, and the lower portion lb of which constitutes a 
receptacle for waste fibre removed from optical fibre 
connectors. The upper portion la of the casing 1 is 
provided with a mount 3 for an optical fibre connector 4 
of the type in which a single fibre 4a is glued into a 
ferrule-type connector 4b. The mount 3 is such that, in 
use, the connector 4 is supported by the upper portion la 
of the casing 1 with the fibre 4a generally vertical. 

The cleaving tool 2 includes a diamond-tipped blade 5 
mounted for reciprocal movement in a generally-horizontal 
direction within a cleaver housing 6. The cleaver -housing 
6 is mounted for limited reciprocal movement in a 
generally horizontal direction within the upper portion la 
of the casing 1. The blade 5 is biased outwardly (that is 
to say towards the left as shown in Fig. l) with respect 
to its housing 6 by means of a spring 7, and the housing 6 
is biased outwardly (that is to say towards the right as 
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shown in Fig. 1) with respect to the casing 1 by means of 
a spring 8. The spring 8 has a higher rating than the 
spring 7. The housing 6 can be pushed into the casing 1, 
against the force of the spring 8, by means of a knob 9. 
A latch (not shown) can be used to lock the housing 6 in 
this position. With the housing 6 pushed into the casing 
1 and with the blade 5 in its fully-outwardly-biased 
position, the tip of the blade extends into the centre of 
the region below the mount 3. Thus, when a connector 4 is 
supported within the mount 3, the tip- of the blade 5 is 
forced against the fibre 4a by the biasing action of the 
spring 7. The arrangement is such that the tip of the 
blade 5 contacts the fibre 4a about 50um from the end of 
the ferrule 4b. 

The method of operation of the cleaver will now be 
described with reference to Figure 2. Firstly, a 
connector 4 is placed within the mount 3 (see Figure 2a) 
in such, a manner that the fibre 4a is spaced from, the tip 
of the blade 5, the housing 6 being fully-outwardly-biased 
by the spring 8. The housing 6 is then inserted into the 
casing 1, against the force of the spring 8, until the tip 
of the blade 5 rests against the fibre 4a with the spring 
7 slightly compressed (see Fig. 2b). This does not result 
in a cleaving action. The connector 3 is then rotated 
through 360" relative to the casing 1 (see Figure 2c), 
thus causing the tip of the blade 5 to score a line of 
weakening right round the cladding of the fibre 4a. The 
connector 4 is then removed from the mount 3. As the 
ferrule 4b is withdrawn, the tip of the blade engages 
further down along the fibre 4a (see Figure 2d), thereby 
imparting a greater leverage on the line of weakening in 
the fibre cladding. This increasing leverage eventually 
stresses the fibre cladding to a sufficient degree to form 
a cleave along the line of weakening. The cleaved fibre 
then falls into the receptacle lb. 
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In order to finish the termination of the connector 4, 
the operator can now proceed to the polishing stage, 
without the need to place waste fibre in a container, or . 
to grind the fibre down to a required length* 

Figure 3 shows a low-cost version of the type of 
cleaver described above. This cleaver has a three-part 
casing 11a f lib and 11c. The lower casing part 11a 
constitutes a receptacle for waste fibre removed from 
optical fibre connectors. The middle casing part lib 
slidably supports a blade retracting bar 12, and the upper 
casing part 11c is constituted by a lid which supports a 
tungsten carbide blade 13 (in a manner to be described 
below), and defines a ferrule support portion 14. The 
three casing parts 11a, lib and 11c are fixed together by 
means of screws (not shown). The ferrule support portion 
14 provides a mount for an optical fibre connector 15 of 
the type in which a single fibre 15a is glued into a 
ferrule-type connector 15b. The casing 11a, lib and 11c 
has a rectangular cross-section, and has dimensions of 2cm 
by 1.5cm by. 2cm. 

The blade 13 is supported beneath the upper casing 
part 11c by a pair of resilient mounting arms 16a and 
16b. The arms 16a and 16b are made of a resilient 
plastics material such as neoprene, and are directly 
moulded onto the blade 13. The arms 16a and 16b are 
firmly gripped within complementary apertures (not shown) 
formed in* the upper casing part lie. The blade retracting 
bar 12 is constituted by length of strong wire, which is 
bent to by-pass the connector 15 and the arm 16a, and 
which acts on the arm 16b, The resilient arms 16a and 16b 
are such as to bias the blade 13 so that its tip 13a 
presses against the fibre 15a of the connector 15 when the 
connector is mounted in the support portion 14 (that is to 
say the arms bias the blade towards the left as shown in 
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the drawing). The arrangement is such that the tip 13a of 
• the blade 13 contacts the fibre 15a about 50jim from the 
end of the ferrule 15b , with the blade resting against the 
end face of the ferrule. 

The method of operation of the cleaver of Figure 3 
will now be described. Firstly, the blade retracting bar 
12 is pushed into the casing and against the resilient arm 
16b. The arms 16a and 16b bend under this force, thereby 
retracting the blade 13 and allowing a connector 15 to be 
placed within the support portion 14 without the 
protruding fibre 15a coming into contact with the tip 13a 
of the blade. ' The bar 12 is then released allowing the 
blade 13 to move to the left (as shown in the drawing) 
under the biasing force of the resilient arms 16a and 16b, 
so that its tip 13a rests against the fibre 15a. The end 
face of the ferrule 15b acts as a guide for the blade 13, 
thereby ensuring accurate cleaving without the need for a 
complicated alignment mechanism. The resilient arms 16a 
and 16b are such that the blade tip 13a is pressed against 
the fibre 15a with a force that is sufficient to scratch 
the fibre but not sufficient to break it. 

The cleaver is then rotated several times with respect 
to the connector 15, thus causing the blade tip 13a to 
score a line of weakening right round the cladding of the 
fibre 15a. The connector 15 is. then removed from the 
support portion 14. As the ferrule 15b is withdrawn, the 
blade tip 13a engages further down along the fibre 15a, 
thereby imparting a greater leverage on the line of 
weakening in the fibre cladding. This increased leverage 
eventually stresses the fibre cladding to a sufficient 
degree to form a cleave along the line of weakening. The 
cleaved fibre then falls into the receptacle lla. 

In order to finish the termination of the connector 
15, the operator can now proceed to the polishing stage, 
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without the need to place waste fibre in a container, or 
to grind the fibre down to a required length. 

The ferrule support portion 14 is preferably made of 
polytetrafluoroethylene (ptfe). This enables the ferrule 
15b to be an interference fit within the support portion 
14, thereby minimising ferrule wobble without restricting 
relative rotation between the ferrule and the support 
portion. As ptfe is easy to machine, and is mouldable, 
the upper casing part 11c and the ferrule support portion 
14 can be formed as a one-piece member. 

It will be apparent that modifications could be made 
to the cleaver described above with reference to Figure 
3. For example, the casing could be of two-part 
construction, in which case the lower and middle casing 
parts would be combined. The casing could also be of 
cylindrical construction rather than, of rectangular 
construction. This would facilitate rotation of the 
cleaver relative to the ferrule, and would allow the 
casing parts to be screw-threaded together. It would also 
be possible to make the casing of plastics material, which ' 
would facilitate production of the device. In this case f 
the cleaver would be made the same size as a pocket pencil 
sharpener, and the cleaver itself would be a disposable 
item. 

In another modified form of cleaver, the lower casing 
part 11a would be lined with an adhesive coating, so that 
severed fibre ends would adhere to the coating, thereby 
preventing such fibre ends accumulating in the working 
area of the blade 13. If fibre ends are found to escape 
from the ferrule support portion 14 when the cleaver is 
not in use, this could .be closed by means of a simple plug. 

It will be apparent that each of the cleavers 
described above has a number of advantages. In 
particular, fibre is cleaved extremely close (about 
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50om) to the ferrule of the associated connector, 
allowing a significant improvement in the subsequent timje 
needed for polishing. This leads to a substantial 
reduction in the time required to terminate optical fibres 
as compared with known termination methods. Each cleaver ■ 
is also of simple construction, and is easy to operate, 
the deflection of the fibre being achieved automatically 
on removal of the connector. Another advantage of these 
tools is that scrap fibre (a dangerous item) is captured 
automatically within the tool casing. The cleavers are, 
therefore, particularly suitable for use in the field. 

An important further advantage of the cleaver of 
Figure 3 is that the cleaver itself can easily be rotated 
relative to the associated connector, rather than having 
to rotate the connector relative to the cleaver (which 
could cause undesirable twisting of the optical fibre) as 
is necessary with the cleaver of Figures 1 and 2. 
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CLAIMS 



1. 



Apparatus for cleaving excess optical fibre 



from a fibre optic connector of the type having a single 
optical fibre fixed within a ferrule, the apparatus 
comprising a housing including mounting means for 
rotatably receiving the fibre optic connector, and a blade 
for scoring a line of weakening in the cladding of the 
optical fibre close to the ferrule, wherein the blade is 
mounted within the housing for reciprocal movement 
generally transversely to the longitudinal axis of the 
connector, and wherein the blade is biased towards a 
position in which its tip contacts the fibre cladding when 
the connector is positioned in the mounting means. 

2. Apparatus as claimed in claim 1, wherein the 
blade is spring biased towards said position. 

3. Apparatus as claimed in claim 1 or claim 2, 
wherein the blade is mounted in a support, the support 
being mounted for reciprocal movement, generally 
transversely to the longitudinal axis of the connector, 
within the housing. 

4. Apparatus as claimed in claim 3, wherein the 
support is spring biased in a direction tending to move 
the support and the blade away from said position. 



5. Apparatus as claimed in claim 4, wherein the 

spring biasing the support has a higher rating than the 
spring biasing the blade. 
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6. Apparatus as claimed in any one of claims 

1 to 5, wherein a generally cylindrical mount constitutes 
the mounting means, the connector being a loose sliding 
and rotatable fit within the mount, whereby the connector 
can be rotated through 360* relative to the housing, 
when the connector is fully inserted into the mount, so 
that the tip of the blade scores a line of weakening right 
round the fibre cladding. 

7. Apparatus as claimed in any one of claims 

1 to 6, wherein the arrangement is such that, when the 
connector is fully inserted into the mounting means and 
the support is moved towards said position, the tip of the 
blade contacts the fibre cladding about 50am from the 
ferrule. 

8. Apparatus as claimed in claim 1, wherein the 
blade is mounted In a support, the support being mounted 
within the housing by resilient support means in such a 
manner that the blade is mounted for reciprocal movement, 
generally transversely to the longitudinal axis of the 
connector. 

9. Apparatus as claimed in claim 8, wherein a 
generally cylindrical mount constitutes the mounting 
means, the connector being a rotatable fit within the 
mount, whereby the housing can be rotated through 360' 
relative to the connector, when the connector is fully 
inserted into the mount, so that the tip of the blade 
scores a line of weakening right round the fibre cladding. 
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10. Apparatus as claimed in claim 9, wherein the 
connector is an interference fit within the mount, and the 
mount is made of a low-friction material such as 
polytetraf luoroethylene . 

11. Apparatus as claimed in any one of claims 

8 to 10 , wherein the arrangement is such that, when the 
connector is fully inserted into the mounting means and 
the blade is moved towards said position, the tip of the 
blade contacts the fibre cladding about SOum from the 
ferrule. ' 

12. Apparatus as claimed in any one of claims 1 to 
11, wherein the housing defines a receptacle for receiving 
cleaved portions of optical fibre. 

13. Cleaving apparatus substantially as 
hereinbefore described with reference to, and as 
illustrated by, Figs 1 and 2 or Fig. 3 of the accompanying 
drawings. 

14. A method of cleaving excess optical fibre from 
a fibre optic connector of the type having a single 
optical fibre fixed within a ferrule, the method 
comprising the steps of positioning the connector within a 
mount in a housing, forcing the tip of a blade against the 
fibre cladding at a position close to the ferrule, scoring 
a line of weakening in the fibre cladding using the tip of 
the blade, and removing the connector from the mount with 
the tip of the blade biased against the fibre, whereby the 
fibre is cleaved at the line of weakening as the moment of 
the biasing force of the tip of the blade acting at the 
line of weakening increases to a predetermined value as 
the point of action of the tip on the fibre moves along 
the fibre towards the free end therepf and away from the 
line of weakening. 
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15. A method as claimed in claim 14, wherein the 
connector is rotated relative to the housing whereby the 
tip of the blade scores said line of weakening. 

16. A method as claimed in claim 15, wherein the 
connector is rotated through 360 # relative to the 
housing, 

17. A method as claimed in claim 14 , wherein the 
housing is rotated relative to the connector whereby the 
tip of the blade scores said line of weakening. 

18. A method as claimed in claim 17, wherein the 
housing is rotated through 360* relative to the 
connector. 

19. A method as claimed in any one of claims 
14 to 18, further comprising the step of collecting 
cleaved excess optical fibre within a receptacle defined 
by the housing. 

20. A cleaving method substantially as hereinbefore 
described with reference to the accompanying drawings. 

21. A method of forming a fibre optic termination, 
the method comprising the steps of introducing an optical 
fibre into the bore of a fibre support, fixing the fibre 
within the bore so that the end of the fibre protrudes 
from the bore, severing the protruding portion of the 
fibre at a distance from the support of no more than 
70/xm, and polishing the severed fibre end to a finished 
length. 
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22. A method as claimed in claim 21, wherein the 

fibre is fixed within the bore of the suport by means of 
an adhesive, the adhesive being positioned substantially 
entirely within the bore. 
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AMENDED CLAIMS 

[received b> the International Bureau on 18 February 1991 (18.02.91); 
original claim 14 replaced by amended claims 14 ard 15"; 
claims 15-22 renumbered as claims 15-23; 
other claims unchanged 
(3 pages)] 



10. Apparatus as claimed in claim 9, wherein the 
connector is an interference fit within the mount, and 
the mount is made of a low-friction material such as 
polytetraf luoroethylene. 

11. Apparatus as claimed in any one of claims 8 to 10, 
wherein the arrangement is such that, when the connector 
is fully inserted into the mounting means and the blade 
is moved towards said position, the tip of the blade 
contacts the fibre cladding about 50p,m from the ferrule. 

12. Apparatus as claimed in any one of claims 1 to 11, 
wherein the housing defines a receptacle for receiving 
cleaved portions of optical fibre. 

13. Cleaving apparatus substantially as hereinbefore 
described with reference to, and as illustrated by, Figs 
I and 2 or Fig. 3 of the accompanying drawings. 

14. A method of cleaving excess optical fibre from a 
fibre optic connector of the type having a single optical 
fibre fixed within a ferrule, the method comprising the 
steps of positioning the connector within a mount in a 
housing, forcing the tip of a blade against the fibre 
cladding at a position close to the ferrule, scoring a 
line of weakening in the fibre cladding using the tip of 
the blade, and cleaving the fibre at the line of 
weakening by applying a force to the free end portion of 
the fibre. 
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15. A method as claimed in claim 14, further comprising 
the step of removing the connector from the mount with 
the tip of the blade biased against the fibre, whereby 
the fibre is cleaved at the line of weakening as the 
moment of the biasing force of the tip of the blade 
acting at the line of weakening increases to a 
predetermined value as the point of action of the tip on 
the fibre moves along the fibre towards the free end 
thereof and away from the line of weakening. 

16. A method as claimed in claim 14 or claim 15, wherein 
the connector is rotated relative to the housing whereby 
the tip of the blade scores said line of weakening. 

17. A method as claimed in claim 16, wherein the 
connector is rotated through 360° relative to the 
housing. 

18. A method as claimed in claim 14 or claim 15, wherein 
the housing is rotated relative to the connector whereby 
the tip of the blade scores said line of weakening. 

19. A method as claimed in claim 18, wherein the housing 
is rotated through 360° relative to the connector, 

20. A method as claimed in any one of claims 14 to 19, 
further comprising the step of collecting cleaved excess 
optical fibre within a receptacle defined by the housing. 

21. A cleaving method substantially as hereinbefore 
described with reference to the accompanying drawings. 

22. A method of forming a fibre optic termination, the 
method comprising the steps of introducing an optical 
fibre into the bore of a fibre support, fixing the fibre 
within the bore so that the end of the fibre protrudes 
from the bore, severing the protruding portion of the 
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fibre at a distance from the support of no more than 
70nm, and polishing the severed fibre end to a finished 
length. 

23. A method as claimed in claim 22, wherein the fibre 
is fixed within the bore of the suport by means of an 
adhesive, the adhesive being positioned substantially 
entirely within the bore. 
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STATEMENT UNDER ARTICLE 19 
Claim 14 has been amended so that its scope is more similar to that of Claim 1. 
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